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Abstract 


Bangladesh, a disaster-prone South Asian country, is affected by the multiple 
issues of climate change such as global warming, sea level rise, floods, and 
riverbank erosion. The issue of climate change has created unprecedented rural 
risks, shocks, and everyday problems in the lives of the people living in the 
borderlands of Bangladesh. Based on a field survey in the Northern parts of 
Bangladesh, Bhurungamari, this chapter details the experiences and perspectives 
of the rural villagers regarding the issues of floods and riverbank erosions. The 
work is theoretically based on the sustainable livelihoods framework (SLF). We 
interviewed 240 people from the villages under the Union Parishad of Bangosona 
hat, Paiker Chara, and Char Bhrungamari, situated in the district of Kurigram, 
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Bangladesh, during July—October, 2019. The selection of Bhurunagamari Upazila 
is justified on the ground that it has some mighty rivers, such as, Brahmaputra, 
Dhorola, Teesta, and Dudkumar. Also Kurigram is one of poorest borderland 
districts in Bangladesh. Data were collected by means of a number of methods 
that include questionnaire interviews, focus group discussions, interactions, and 
observations. The chapter shows how the diverse issues of climate change 
especially, flooding and riverbanks erosions impacted the rural farmers’ income, 
loss of arable land, crop damage, death of household animals such as domestic 
cows and goats, the outbreaks of water-borne diseases, mobility, and displace- 
ment. Thus, this research provides a deeper understanding of the rural livelihoods, 
cross-border climatic issues and problems in Bangladesh. 


Keywords 


Climate change · Environmental risks - Floods - Riverbank erosion > 
Borderlands · Border climate · Rural livelihoods · Poverty · Bangladesh : 
Sustainable livelihoods framework (SLF) - Vulnerability 


Introduction 


Climate change is a global phenomenon. It is one of the most pressing challenges 
posed to humanity in present times. Climate change influences many settings and 
contexts, be it in rural or urban areas (Filho et al. 2019; Nordhaus 2019). Bangladesh 
is a South Asian country affected adversely by the issues of climate change. It is one 
of the most disaster-prone countries in the world. With nearly 5% of the nation’s 
citizens affected annually by disaster (Luetz and Sultana 2019). The major disasters 
that affect in Bangladesh are floods, cyclones, storm surges, flash floods, drought, 
tornados, riverbank erosions, and landslides. Floods constitute about 50% of all 
natural disasters, and as a result, life and livelihoods are regularly affected by 
flooding (Ali et al. 2019). Floods affect about 215 million people per year, 95% of 
whom live in Asia (Saulnier et al. 2018). Between 1980 and 2008, Bangladesh 
experienced 219 natural disasters that caused over USD$16 billion in total damage 
(Uddin et al. 2019). Bangladesh is considered to be highly vulnerable in the context 
of climate change (Kabir et al. 2016). 

It is anticipated that the rising populations, socio-economic development in flood 
prone areas, and climate change will make 2 billion people vulnerable to flood 
disasters annually by 2050 (Matheswaran et al. 2018). Bangladesh exists on the 
floodplains of the Ganges, Brahmaputra, and Meghna river systems. In an average 
year almost 20% of the Bangladesh land mass is dramatically affected by flood 
waters (Islam et al. 2018). The rivers are of vital importance to Bangladesh as they 
provide fresh water for people, agriculture, industry, conservation, and support the 
Delta System in the Bay of Bengal. In addition, Bangladesh is one of the most 
densely populated countries in the world. The statistical information presented in the 
Appendix (Table A 1) shows that Bangladesh’s population is likely to reach 217.54 
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million by 2050. The population growth has an enormous pressure on the limited 
land resources, agriculture, and livelihoods. 

Bangladesh is a predominantly agricultural country. Agricultural production 
and live stocks, particularly food security, are severely threatened by impacts of 
massive flooding, cyclones, increasing sea level rise, changing rainfall patterns, 
saline water intrusion, extreme temperatures, and coastal land inundation. As a 
result, the farmers are most vulnerable to climate change impacts (Amin 2015; 
Chen and Mueller 2018; Hossain et al. 2019). However, Bangladesh has 64 dis- 
tricts. Kurigram is a one of the northern border districts in Bangladesh. It is 
bounded on the north by Coochbihar District of West Bengal State of India, east 
by Assam State of India, south by Jamalpur District and Gaibandha District, and 
west by Lalmonirhat District, Rangpur District and West Bengal State of India. 
It lies between 250 23’ and 260 14’ north latitudes and between 890 27” and 
890 54’ east longitudes. The total area of the Kurigram district is 2245.04 sq. km. 
It is one of the poorest and flood-prone districts in Bangladesh. In Kurigram, 
there are more than 20 rivers such as the Brahmaputra, Teesta, Dharla, and 
Dudhkumar. Bangladesh is occupied with a network of about 405 rivers mostly 
alluvial in nature, spreading all over the country out of which 57 are trans- 
boundary (Kumar Pal et al. 2017). Heavy monsoon rainfalls make the situation 
worse. For instance, during the monsoon of 2007, the country received unprec- 
edented heavy rainfall together with the onset of flooding by the Himalayan-fed 
rivers, which led to severe floods in more than half of the 64 districts in 
Bangladesh (Hasan and Islam 2018). The soil erosion in these riverbanks causes 
severe socio-psychological and economic damages to the people. In Bangladesh, 
river erosion — as a result of intensifying rains and flood — claims up to 60,000 
hectares of land every year (New Age Editorial 2010). Floods and riverbank 
erosions adversely affect the livelihoods of the rural people. Bangladesh is a 
country where approximately 14.7% of its landmass is covered by rivers and 
waterways, which are prone to flooding during the summer monsoon season 
(Saez 2017). Moreover, there are 222 chars (Chars refer to the fragmented 
pieces of lands) in Kurigram of Bangladesh. The covid-19 pandemic 
has severely impacted the life and livelihoods of the marginalized sections 
of the society — particularly the low-income people, women, children, the 
elderly, the unemployed, the informal sector workers, lower-middle class and 
middle-class group Poorer households often inhabit areas that are more prone to 
climate shocks such as cyclones, tidal waves and landslides, and seasonal 
calamities such as salinity intrusion, river erosion, floods and water logging 
(Titumir 2021). 

The remainder of this chapter is organized as follows. Second section outlines the 
significance of the research and also explains how the study objective and questions 
are well motivated. Third section reviews the literature on floods and riverbank 
erosions in relations to the livelihoods opportunities and poverty in Bangladesh. The 
next section describes the research methodology and sources of the data. The results 
and discussion are presented in the fifth section before the conclusions are finally 
offered. 
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Research Motivation, Objective, and Questions 


It is important to ask as to why the present research is significant and how it would 
contribute to the existing literature on climate change, border livelihoods, and rural 
people’s coping strategies in facing the dire climatic challenges of floods and 
riverbanks erosion in Kurigram. A few reasons could be accounted in this regard. 
Firstly, Bangladesh press report indicates that Kurigram is the most poverty stricken 
district in the country, with the highest poverty ratio lingering as an outcome of the 
negative effects of climatic events (Mallick and Hossain 2019). According to the 
Household Income and Expenditure Survey-2016, published by Bangladesh Bureau 
of Statistics (BBS 2019), 70.87% of the population of this district live below the 
poverty line. This statistics led some analysts, N. Hasan (2017) for instance, to raise 
a fundamental question: why does Kurigram top the poverty list? 

Secondly, there are 20 rivers in Kurigram. Therefore, the chars or riverbank 
erosions of the Bhahmaputra, Teesta, Dudhkuar, Fhulkumar, and Dharla are matters 
of great concerns to the local rural people. Despite these concerns regarding climate 
change and high rate of poverty in Kurigram, the climatic issues of the district have 
not yet drawn any significant research attention. Therefore, the current project 
broadly aims to explore the socio-economic impacts of floods and riverbank erosion 
on rural lives and livelihoods of the people living in the hinterland of Kurigram. The 
prime objective is to fill the research gap by bringing important insights and 
perspectives from the real-life situations on the ground. More specifically, we 
attempt to answer a couple of research questions (RQ): 


ROI: What are the effects of floods on the rural border people's socio-economic 
conditions and their livelihoods? 
RQ2: How do local people perceive the impacts of floods and riverbank erosions? 


Literature Review and Theoretical Framework 


This section provides a brief overview of previous studies conducted at both global 
and Bangladeshi contexts. The studies reviewed here are indexed in the global 
knowledge databases of the ISI Web of Science and Scopus. 

Since 1950, Bangladesh has been hit by more than 28 floods with different 
magnitudes. Among these, the ones in 1953, 1955, 1956, 1962, 1963, 1966, 1968, 
1969, 1970, 1971,1974, 1976, 1984, 1987, 1988, 1998, 2000, 2004, and 2007 have 
been most devastating (Hossain 2014). Employing a case study method, Al-Amin et al. 
(2019) have explained the problems of Gambak riverbank and observe that agricultural 
production decline, loss of wetland, freshwater shortage, energy shortage, and human 
disasters are the serious consequences of floods in Kuala Lumpur, Malaysia. 

Ha Anh et al. (2018) employ partial least squares equation modeling (PLS-SEM) 
to discover the interrelationship of household flood vulnerability determinants in 
Cambodia's floodplain and Vietnam's Mekong River Delta. The results show that 
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demographics and social capital have direct influences on flood exposure. Vulnera- 
bility is a major concept in food assessment. 

There are several aspects of vulnerability: physical vulnerability, social vulnera- 
bility, and coping strategies (Hoque et al. 2019). The flood hazard in a locality refers 
to the likelihood of a flood event, exposure is the number of population and assets in 
the locality, and vulnerability is the capacity of the people to deal with the event. 
Flood risk is the product of all these three elements (Qiang et al. 2017). 

Rosinger (2018) reports the issue of water insecurity after a historic 2014 flood in 
Bolivian Amazon. The study shows how water insecurity is associated with mental 
and physical health especially the problem of diarrhea and dehydration. 

Liu et al. (2018) also analyze a total of 134,571 cases of infectious diarrhea 
notified from 2004 to 2011 in Hunan province of China during floods. Based on 
flood data supplied by the Yearbooks of Meteorological Disasters in China, the study 
provides strong evidence of positive association between floods and infectious 
diarrhea. 

Bhattacharjee and Behera (2018) estimate a composite Livelihood Vulnerability 
Index by combining the household level data collected from a flood prone area of the 
eastern Indian state of West Bengal. The results suggest that vulnerability elements 
such as exposure, sensitivity, and adaptive capacity are found to be significantly 
influenced by the age of household head, household income, land holding size, and 
family size. 

The study by Abbas et al. (2018) was carried out in five randomly selected flood 
affected districts of Panjab province in Pakistan. The principal component analysis 
develops a flood damage index including various aspects of economic, social, and 
psychological impacts of flood events. The people in these five districts were found to 
reduce food consumption and borrow money as coping strategies with flood damages. 

Using a survey questionnaire as a tool for data collection, Stojanov et al. (2017) 
interviewed 347 local residents of Malé, the capital of Maldives, to learn their 
perceptions of climate change impacts. Note that Maldives has long been at the 
center of global discussion due to its climatic hazards like coastal erosion, sea level 
rise, salinity intrusion, and change in monsoon pattern and hence rainfall. The 
findings reveal that migration as adaptation has traction among Maldivians in 
Malé, but is not considered to be a principal or desired option. In contrast, local 
experts consider that migration is used and will be used for climate change adapta- 
tion in Bangladesh (Stojanov et al. 2016). The issue of climate change adversely 
impacted wheat production in Iran (Valizadeh et al. 2014) as well as net crop revenue 
in China (Wang et al. 2014). 

Climate change has both positive and negative impacts. For instance, Tol (2018) 
observed that in the long run, the negative impacts of climate change are likely to 
outweigh the positive ones. These negative impacts will be substantially greater in 
poorer, hotter, and lower-lying countries. Because climate change may affect the 
growth rate of the economy and may tap more people in poverty and vulnerability. 
Climate change issues have also political aspects. For instance, Palm et al. (2017) 
show that Americans are becoming more polarized along partisan ideological lines 
with regard to their opinion on climate change. 
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Hasan and Kumar (2019) assessed the farmers’ perception of climate change by 
using the survey data randomly collected from 118 farmers from three villages of 
Kalapara subdistricts of Patuakhali district of Bangladesh. Among the 118 farmers, 
106 had heard about climate change and 105 believed that climate is changing. The 
analysis shows that farmers understand climate change by different indicators. 
Among the sampled farmers, 29 farmers perceived climate change by increased 
tidal cyclones, 27 by increased warming, 17 by an increase in flood, 9 by a change in 
rainfall, 9 by an increase in soil salinity, and 24 by combinations of two or more of 
these indicators. Not only are the rural areas, the urban cities also affected by floods 
in Bangladesh. For instance, in 2004 an extreme nationwide flood event occurred 
which caused major damage to Dhaka city (Khan et al. 2018). 

Uddin et al. (2019) have found that the coastal region of Bangladesh is highly 
vulnerable to various natural disasters such as cyclone, storm surges, sea level rise, 
tidal floods, and bank erosion. 

Tareq et al. (2018) show how climate-induced waterlogging has been signifi- 
cantly affecting the lives and livelihoods of the people living in Tala, a south-western 
coastal Upazila, situated in the Satkhira district of Bangladesh, by analyzing the 
satellite image. It reports that the intrusion of saline water for shrimp cultivation has 
aggravated the waterlogging problems over the years. A major reason found for such 
waterlogging is the discharge of the natural flows of water flows through the Farakka 
barrage by the mainstream country. 

Using an embedded case study methodology with a particular focus on Bagerhat 
district of Southwest Bangladesh, MacMahon (2017) explores that poverty, gender 
inequality, and limits of knowledge have increased the sensitivity of communities to 
environmental change and erode their capacity to respond in a proactive and positive 
ways. Environmental stress, shocks, and disturbances affect people’s livelihoods in 
Bangladesh. 

Ayeb-Karlsson et al. (2016) apply a new methodology — personal livelihoods 
history — to understand how people build resilience against environmental stresses 
such as floods, riverbank erosion, and drought and in what ways their strategies 
sometimes fail. The researchers collected personal livelihoods information from 
28 informants and has found that floods, riverbank erosion, and drought cause 
damage to agricultural lands, crops, houses, and properties in seven study sites 
across Bangladesh. As a result, people manage to adopt their agricultural practices, 
switching to alternative livelihoods or using migration as an adaptive strategy. 

Using sustainable livelihoods approach suggested by DFID, Bernier et al. (2016) 
have focused on understanding the livelihood changes that men and women have 
made in the last 10 years, exploring the drivers of those changes, including water 
access and management, and identifying key water related challenges going forward 
in Bagerhat and Satkhura of Khulna Division in Bangladesh. The researchers find a 
trend toward diversification of livelihood activities, with a focus, where possible, on 
both shrimp and crops. Their findings highlight the role that water management and 
infrastructure, including the ability to control flooding and waterlogging, have 
played in encouraging those shifts. In addition to these works, several studies exist 
on the issues of floods and riverbank erosion (Abu and Codjoe 2018; Ashraf et al. 
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2016; Davies et al. 2014; Dewan 2015; Haque and Hossain 1988; Mohammed et al. 
2017; Tanvir Rahman et al. 2014; Younus 2016). 

On the basis of the works reviewed, a few observations can be made. First, it is 
evident that some researchers employed survey methodology to achieve their research 
aim and objectives. Secondly, there is a dearth of research on the climatic issues of 
Bangladesh’s Kurigram district in general and Bhurungamari upazilla in particular. 
Press reports cited above also reveal the fact that the people living in the hinterland of 
Bhurungamari are affected by the issues of climate change and environmental hazards. 
There are some documentary videos depicting the terrible impacts of July —August 
2019 floods on the living conditions of the rural people of Kurigram (SATV 2019). 

In this context, the chapter adds a new empirical case to the literature and also 
addresses some pertinent issues. This work uses the sustainable livelihoods approach, a 
framework developed to improve the understanding of livelihoods of poor people by 
focusing on ability to access and use of five different capitals: social, human, natural, 
physical, and socio-cultural. Livelihood strategies comprise the range and combination 
of activities and choices that people make/undertake in order to achieve their livelihood 
goals. The concept of sustainable livelihoods takes a social and environmental systems 
approach to human livelihoods and the environment. It builds on identifying assets and 
capabilities, seeking to address the barriers and vulnerabilities to sustainable livelihoods 
(Uddin et al. 2020). The sustainable livelihoods framework (SLF) is widely applied in 
the studies of vulnerability, risk, and poverty. This SLF views people as operating in a 
context of vulnerability (DFID 1999). Livelihood strategies are directly dependent on 
asset status and policies, institutions, and processes. Hence, that poor people compete 
and that the livelihood strategy of one household might have an impact (positive or 
negative) on the livelihood strategy of another household. Livelihood outcomes are the 
achievements or outputs of livelihood strategies, such as more income, increased well- 
being, reduce vulnerability, improved food security, and more sustainable use of natural 
resources (Shahriar et al. 2019). Based on studies of the rural poor, the SLF approach 
combines participatory, bottom-up approaches with recognition of the impact of macro- 
level governance, policies, and institutions (Small 2007). 


Research Approach, Data and Methodology 


This section describes the data sources, survey fields, analytical approaches, and 
research methods of the current study. 


Pilot Study 


The preliminary data for this research project were collected in greater Rangpur 
Division during the period, 2013-2015. As a research officer, I used to visit 
Kurigram frequently for research purpose. At that time, I was able to build up social 
rapports with many local people living in the Bhurungamari Upazila of Kurigram 
district under the Division of Rangpur. As a native Bangladeshi, I faced no difficulty 
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in linguistic communication, mutual interactions, and interactive exchange of views 
with the local residents. I subsequently followed up the developments of local 
people’s socio-economic life-styles and livelihoods issues over the years. So, my 
first-hand knowledge and experience gained from the mutual interactions, discus- 
sions, and observations are utilized in this chapter. 


Research Approach 


The methodological approaches used for the data collection were as follows: field work, 
key informants’ interviews, focus group discussions (FGDs) with rural residents, and 
complemented by observations. The elements of quantitative and qualitative methods 
were employed in this chapter. In other words, following the paper of Onwuegbuzie 
and Leech (2005), the chapter was based on a pragmatic research approach that 
combines both qualitative and quantitative methods. A questionnaire was used to 
collect the primary data from the survey sites. The primary data were of cross-sectional 
nature. The secondary data were collected from several sources such as, the Bangladesh 
Bureau of Statistics (BBS), books, articles, reports, chapters, and newspapers. 


Study Areas and Sampling Frame 


Bhurungamari upazilla of Kurigram district was the main focus of this project. The 
fieldwork was conducted in July—October, 2019. The questionnaire interview was 
conducted with 240 randomly selected participants. We selected the villages adjacent 
to the influences of rivers and floods. The questionnaire was written in Bangla, and 
the responses were later translated into English. The questionnaire was administered 
in the villages under the three Union Parishad, namely, Bangosona hat, Char 
Bhurungamari, and Paiker Chara (Table 1). The geographical location of the study 
areas is illustrated in Fig. 1. 


Ethical Considerations 


I guaranteed the anonymity of my participants throughout the research so that they 
could rest assured about their safety and privacy. Before interviews, the participants 
were informed in detail about the research project. Participation in the project was 
completely voluntary. The interviews were conducted with their informed consents. To 
respect the participants’ confidentiality and anonymity, I have not used their names. 


Analysis and Discussion 


This section intends to explain the main findings, interpret the results, and discuss 
the findings. 
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Table 1 Specification of the study areas іп Bhurungamari Upazilla of Kurigram, Bangladesh 


Union Parishad 


Bangosona hat 


Villages/sites Data-collection techniques 


Kani Para Survey, observations and informal discussions 
Fakir Para 
Assam Para 


Chowdhury Para 
Mahi Ganj 
Islampur Darogapara Survey and key informants interviewing (КП) 


Char Bhurungamari 


Islampur Paschim Para 


Paiker Chara Paik Danga Uttar Survey and focus group discussions 
Paik Danga Daskhin 


Paik Danga Purba 


Source: Author 


Bangosona hat, Paiker Chara & Char Bhurungamari 


иом 
Қ... ved 


BANGLADESH МАР 


Fig. 1 Location of the study areas (Source: Author’s own mapping by using ArcGIS software, 
version 10.2.2) 


Descriptive Statistical Analysis 


The data collected were coded and analyzed using Statistical Package for Social 
Sciences (SPSS), version 20. Figure 2 illustrates the socio-economic and demo- 
graphic characteristics of the respondents. It is composed of a total of five bar 
diagrams - (a), (b), (с), (4), and (е) showing sex, marital status, education, occupa- 
tion, and age of the respondents, respectively. 

The data shows that 87% (210) of the respondents are male, whereas 13% (30) are 
female. Of them 85% (205) are married and 29% (70) are illiterate. Of 240, 86 respon- 
dents received the primary education ranging from primary school’s class 1 to 5. The 
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Fig. 2 The socioeconomic statistics of the respondents. Source: Author’s fieldwork, 2019 


respondents have been found to be engaged in various occupational activities. Most of 
them are farmers (60%), laborers (13%), and business persons (6%). 
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The statistical properties of the data yield some interesting information. First, an 
absolute majority of the respondents were male. The over-representation of male is 
consistent with the socio-economic and cultural traditions of Bangladesh, a conser- 
vative society where more than 90% are Muslims. Second, more than 80 percent of 
the respondents were married. Child marriage is prevalent in Bangladesh. The 
parents often conceal the real ages during the marriage of their children. Also, 
violence against women is a matter of grave concern in Bangladesh. During our 
discussion, several parents described their feelings and social pressures to arrange 
matriages quickly for their young daughters in the wake of a disaster like floods and 
riverbank erosion. Third, farmers are the single largest group in terms of the 
occupation. Fourth, illiteracy is a major problem in the villages of Kurigram. The 
people are marginalized in respects of their access to education, health, and employ- 
ment facilities. To call borderlands “margins” has become, in recent years, academic 
common sense (Cons and Sanyal 2013). Bangosona hat is a land border port that 
shares a common border with India. The infrastructure of the land port is yet to be 
developed. The imports and exports trade of stones were conducted along this 
India-Bangladesh border port. Some persons were found to get involved in stone 
business at the borderlands between Bangladesh and India. 


Empirical Findings 

Figure 3 shows that 40% (95) of the respondents considered the children were the most 
vulnerable group due to floods and erosions. The second and third vulnerable groups 
were old people and women, respectively. This finding is in line with the work of 


Martin (2010) who observes that children, women, and old people are particularly 
vulnerable to the effects of natural disaster like floods. Women and men feel the 


Children 
Old people 


Rural Women 


All of the above 


0 20 40 60 80 100 


Fig. 3 People who are particularly vulnerable to floods and riverbank erosion (Source: Author’s 
fieldwork, 2019) 
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impacts of climate change differently. Women are socially marginalized and econom- 
ically vulnerable in Bangladesh. According to Ain O Shalish Kendra (Ain O Salish 
Kendra (ASK) is a legal aid and human rights organization in Bangladesh. Here is the 
website link: http://www.askbd.org/ask/) documentation, a total of 732 women 
became victims of rape and gang-rape in the year 2018. Among them, 63 were 
murdered after rape and 7 committed suicide. It is to be noted that in 2017, a total 
of 818 women were victims of rape while in 2016 the number was 724 (ASK 2019). 
Reggers (2019) argues that climate change is a gender issue in Bangladesh, because 
women are subject to violence, social isolation, and insecurity. During times of floods, 
women lack their needs and facilities of safe latrines, private bathing with safe water 
and sufficient sanitary supplies. Pregnant women also faced a critical situation. 
A woman respondent said, 


The schools are used as a cyclone shelter during the times of floods. But, I did not dare to go 
to these schools to stay. I have a marriageable daughter. So I could not live there considering 
the security of my daughter. 


UNICEF reports that around 12 million of the children most affected live in and 
around the powerful river systems which flow through Bangladesh and regularly 
burst their banks. The most recent major flooding of the Brahmaputra River in 2017 
inundated at least 480 community health clinics and damaged some 50,000 tube 
wells, essential for meeting communities’ safe water needs. Furthermore, an esti- 
mated 14.9 million children spread across 20 of Bangladesh’s 64 districts are 
exposed to the most detrimental and hazardous consequences of short-term or 
long-term climate change (Ingram 2019). The direct health impacts of floods are 
drowning and injuries leading to increased mortality and morbidity, especially 
among children (Khan et al. 2011). The immediate and long-term impacts of floods 
are illustrated consecutively in Figs. 4 and 5. 

The majority of the respondents (31%) viewed that rice cultivation was ham- 
pered, and they accordingly experienced income loss due to the impacts of floods. 
Bangladesh is the sixth largest rice producer in the world. Agriculture is a key sector 
and main source of livelihoods for rural households in Bangladesh. Our field 
findings are consistent with the research results of Nahar et al. (2018). They showed 
decline in rice production in the coastal and northern regions offsets the production 
increase in the central and eastern regions, and the simulation predicts that total rice 
production for Bangladesh falls by about 2%. As total rice consumption falls and 
imports rise, the net effect leads to a rise in the rice price by 5.71% and a decline in 
farmers’ welfare. Furthermore, waterlogging (19%), death of domestic animals 
(17%), and crop damage (15%) were the three major areas of effects for floods. In 
fact, poor households suffer proportionately more from flood than richer households 
(Fuad and Rahman 2013). The farmers are most affected group in Bangladesh for 
floods and soil erosions. Our finding is consistent with the results of a survey-based 
study which shows that the agricultural sector in Bangladesh suffered from many 
natural hazards like unseasonal rain, flood, and drought as a consequence of global 
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Fig. 4 Immediate impacts of floods on livelihoods (Source: Author’s fieldwork, 2019 
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Fig. 5 Long-run impacts of floods (Source: Author's fieldwork, 2019) 


climate change due to developed nations’ unprecedented energy consumption 
(Rahman et al. 2019). 

Figure 5 demonstrates that floods and riverbank erosion have some long-run 
effects on the people. During interview held in a tea-stall located in the Bangosona 
hat Bazar, a few respondents spoke of the prevalence and increase of heart diseases, 
blood pressure, and tension for insecurity arising out of food shortage, income loss, 
and insecurity. Some respondents at Bongosona hat, Kurigram, explained that, 


Floods and riverbank erosion causes huge harms to our land quality and lives. Now, we 
cannot produce rice three times a year- Aush, Amon and Buru cultivations. 10-15 years 
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ago, we didn’t purchase rice from the market, rather we could sell the surplus rice and 
other crops and earn money accordingly. Unfortunately, our income and consumption 
levels were reduced greatly. As a consequence, we are now suffering from various diseases 
such as diarrhea, cholera, skin diseases, tumors and fever. In this backward and rural areas, 
the treatment facilities are very poor. We need to go to Rangpur city for advanced 
treatments. But, we don’t have enough money for food let alone the costly treatment for 
diseases. 


The flood of 2019 is particularly significant in terms of size and magnitude. 
During this flood, the Jamuna River was flowing 164 centimeters above the danger 
level, notably, this level was 134 centimeters during the flood of 1988. About 80% 
area of some Upazilas were submerged underwater. In this flood, at least four 
million people were waterlogged for 10-15 days. This flood caused at least 
108 deaths (119 according to unofficial source) in 28 districts across the country 
(TIB 2019). 

Figure 6 depicts that the issue of public health is a matter of grave concern in survey 
areas of Bhurungamari. Out of 240, 114 respondents (47%) think that the major issues 
regarding public health are diarrhea, skin diseases, drinking water crisis, and sanitation 
problems. 18% of the respondents (43) viewed the biggest concern was the spread of 
diarrhea. Several people (8%) use unhygienic latrines or hole/open/designated place 
for defecation resulting in the spread of water-borne diseases. When asked about the 
use of latrines, some respondents felt ashamed of talking on the issue. Therefore, based 
on observations and focus group discussions, we assume that the percentage of 
unhygienic latrines would be higher than that of the reported 8%. A previous house- 
holds survey results found only 35% households use hygienic (latrine with water 
sealed pan) latrines while 59% have latrine but not water sealed. 5% use hole with 
some cover and 1% use undesignated open spaces (hommes 2014). But the situation 
got worse during the time of floods and land loss. Furthermore, ill-health was a major 
problem in the unprotected areas, particularly the chars in Kurigram. It was found that 
in 2016 floods, 70% of households lost on average 16 working days per household due 
to illness during the floods and spent almost US$ 37 per household on treatment. In 
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Fig. 6 Impact on public health (Source: Author’s fieldwork, 2019) 
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2017 floods, households also lost on average about 16 working days per household 
due to illness during the floods. In 2017 they spent about US$ 50 per household on 
treatment, with higher costs in Kurigram and lower costs in Lalmonirhat of 
Bangladesh (Sultana et al. 2019). Floods are likely to increase water-borne diseases. 
Davies et al. (2014) showed that Water-borne diseases are of particular concern in 
Cambodia due to floods and extreme weather events. However, we asked the respon- 
dent to articulate their perception about possible reasons of floods. The responses are 
shown in Fig. 6. Nearly 33% of the respondents think that flood is happening because 
of the water flows coming from the opposite side of the Indian border. This finding 
might have some important implications. India and Bangladesh could come forward to 
solve the problem of common rivers and water management. There are glaring 
instances of cross-border environmental cooperation across the world (Jones et al. 
1997; Meierotto 2020). 

Figure 7 illustrates the rural people’s perception with regard to the impacts of 
riverbank erosion. A total of 180 respondents said that land loss was the major 
impact of riverbank erosion. This indicates that 75% identified land loss is a major 
concern. The other issues such as insecurity (13%), homelessness (6%), food 
shortage (3%), mental disruption (2%), and displacement (1%) emerged as areas 
of the impact of erosion. The loss of income and outbreaks of water-borne diseases 
were further complicated by the scarcity of food. The issue of food security is a 
matter of global concern. Now, food rights have come to the forefront of human 
rights issues in recent years (Vincentnathan 2012).The United Nations Food and 
Agriculture Organization (FAO) estimates that nearly 900 million people on the 
planet are suffering from chronic hunger (Dawson et al. 2014). Naser et al. (2019) 
mention that around 32% of the coastal communities in Bangladesh are affected by 
climate-induced hazards each year. In 2011, 64% among them were displaced locally 
and 27% were displaced to other locations in Bangladesh. Figure 8 shows that 
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Fig. 7 Perception of the causes of floods (Source: Author's fieldwork, 2019) 
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Fig. 8 The nature of the impact of riverbank erosion (Source: Author's fieldwork, 2019) 


although the rate of displacement is relatively low, 1%, in the study areas, the rate of 
cultivable land loss is much higher (73%) than the rate of the coastal areas. Hunter 
et al. (2015) argue that sociologists could contribute significantly to migration— 
environment inquiry through attention to issues of inequality, perceptions, and 
agency vis-'a-vis structure. Asian countries have among the highest numbers of 
people exposed to the impacts of climate-related hazards. India, Pakistan, and 
Bangladesh face many of the same challenges associated with cyclones, coastal 
vulnerability, and flooding, yet these hazards have provoked major dislocation and 
loss of life in Pakistan while India has demonstrated improved capacity over time 
(Busby et al. 2018). The impact of climate-related shocks may erode household 
assets and therefore adaptive capacity in ways that can eventually influence deci- 
sions to migrate to larger urban centres. Research findings suggest that flood hazards 
in combination with loss of assets increase the likelihood of internal migration 
(Petrova 2021). Moreover, religion plays a crucial role in the rural setting of 
Bangladesh where the people perform their religious rituals and regular prayers. 
Muslims in Bangladesh constitute around 87% of the population. While the 
remaining 13% belong to a number of different religions, Hinduism is by far the 
largest minority religion in the country. Religion is translated as dharma. Devine 
et al. (2017) argue that dharma means more than just “religion,” at least as under- 
stood in the West; because religious identity provides important implicit information 
on which social groups you belong to and can interact with what practical lifestyle 
choices you can or cannot make; what constitutes appropriate behavior and conduct; 
what aspirations you might have; who you can marry; what food you can eat; and so 
forth. 11% of the respondents think that flood and riverbank erosion is the conse- 
quence of sin committed by the people. 
As a respondent observed, 
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An act of sin is forbidden in our Religion-Islam. But people are heavily engaged in 
various types of crimes and sinful activities. Whenever we violate the Law of Allah and 
our great prophet Mohammed (Sm-peace be upon him) , there will inevitably be the 
occurrences of natural disasters such as floods and riverbank erosions. Therefore, we 
should refrain from committing sinful jobs like rape, wife beating, killings, land grabbing, 


and social injustice. 


Climate change is a global issue, so it requires sufficient funds and policies. 
Table 2 shows the current status on the amounts of pledges, deposits, approval, 
and disbursements of the Global Climate Find (GCF). A closer examination of 
the data reveals the fact that there is a significant gap between the pledges made 


Table 2 Status of the Global Climate Fund, in $USD million 


Fund Pledged | Deposited | Approved | Disbursed 
Adaptation for Smallholder Agriculture 381.67 330 307 60.08 
Programme 

Adaptation Fund 755.46 755.46 531.57 305.62 
Amazon Fund 1748.37 | 1217.95 717.13 437.4 
BioCarbon Fund Initiative for Sustainable 351.93 190.64 81.29 0 
Forest Landscapes 

Clean Technology Fund 5461.91 | 5462.63 4989.4 1531.26 
Congo Basin Forest Fund 186.02 164.65 83.11 62.55 
Forest Carbon Partnership Facility — 430.03 416.51 531.55 447.13 
Readiness Fund 

Forest Carbon Partnership Facility — Carbon | 889.51 538.33 0 0 

Fund 

Forest Investment Program (FIP) 735.74 735.74 567.29 168.07 
Global Environment Facility (GEF4) 1082.98 1082.98 966.72 961.26 
Global Environment Facility (GEF5) 1152.41 | 1147.92 853.8 500.75 
Global Environment Facility (GEF6) 1117.16 | 1109.43 895.21 208.07 
Global Climate Change Alliance (GCCA) 1332.91 | 1332.91 455.97 172.75 
Global Energy Efficiency and Renewable 281.5 275.5 223.59 89.07 
Energy Fund 

Green Climate Fund (GCF) 10302.3 | 7234.24 4604.5 391.77 
Indonesia Climate Change Trust Fund 26.17 16.71 14.24 7.69 
Least Developed Countries Fund 1371.72 | 1317.18 1219.8 531.86 
MDG Achievement Fund 89.5 89.5 89.52 82.52 
Partnership for Market Readiness 129.6 120.3 86.92 0 

Pilot Program for Climate Resilience 1154.66 1154.66 960.43 390.23 
Scaling Up Renewable Energy Program 744.54 744.54 591.8 55.21 
Special Climate Change Fund 371.06 366.06 285.65 186.79 
UN-REDD Programme 319.55 308.46 316.57 289.48 


Source: Author’s own compilation from the Climate Fund Updates (https://climatefundsupdate.org/ 
data-dashboard/). Accessed on December 2, 2019 
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by the rich countries and actual disbursements of the funds. So far, rich 
countries have pledged an equivalent of $30.4 billion, but only $6.8 billion 
has been actually disbursed. From the GCF, around $2.8 billion have been 
approved against the demand for around $20 billion, where Bangladesh alone 
needs $2.5 billion per year (Amin 2019). This finding has important implication 
for Bangladesh. Being an environmentally vulnerable country, Bangladesh does 
need more financial supports and resources to mitigate the multidimensional 
problems of climate change in general and floods in some particular border 
areas like Kurigram. At the same time, one of the major challenges that 
Bangladesh confronts in the twenty-first century is its hasty urbanization. 
Research shows that the rate of urban population growth was 5.18% as opposed 
to 1.36% for the rural population during 1974-2011. On the other hand, 
Bangladesh has observed only 2.8% growth for the total population during 
this time. Thus, the rapid growth of urban population has transformed a rural 
country into an urbanized country (Pandey 2020). The issue of disaster man- 
agement deserves greater policy attentions. In a national context, several NGOs 
operate within the legal frameworks of the disaster management field in 
Bangladesh. The Disaster Management Act of 2012 outlined the principles 
and vision for disaster management, and established a financial and institutional 
framework for such. The National Disaster Management Policy of 2015 and the 
National Plan for Disaster Management from 2010 to 2015 specified objectives 
and strategies for disaster management (Islam et al. 2020). Embankments 
dykes, polders, levee, bund, or flood wall are the most preferred options in 
Bangladesh to control floods. In addition to these structural measures, some 
non-structural measures such as the early warning systems are also needed. 
Bangladesh has established the Bangladesh Climate Change Trust Fund 
(BCCTF) and the Bangladesh Climate Change Resilience Fund (BCCRF) 
allocating $200 million and cumulating further around $114 million, respec- 
tively. Three thousand cyclone shelters have been constructed, over 40,000 
volunteers have been trained and 10,000 km of embankments have been 
constructed (Ali et al. 2019). 


Conclusion 


This study argues that Bangladesh is adversely affected by the issues of floods 
and riverbank erosion. The analysis reveals that the people of a marginalized 
borderland — Bhurungamari, Bangladesh - have been suffering from the 
adverse effects of floods and riverbank erosions. Drawing the attentions of 
the policy makers and international community to the climatic problems of a 
vulnerable and developing country like Bangladesh, this chapter has empiri- 
cally documented the climatic and environmental situations of the people living 
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in Bhurungamari, a socially and economically neglected Upazila of 
Bangladesh. In doing so, the chapter makes some notable contributions. First, 
it fills the current knowledge deficiency on the environmental impacts of both 
floods and riverbank erosions on the Upazila of Bhrungamari. Second, it details 
the perspectives and insights from the rural community. The voices of these 
rural and poor border dwellers are hardly found in the existing literature, 
although they are seriously affected by floods and riverbank erosions. Finally, 
the field survey for this chapter was conducted at the border region of 
Bhurungamari. This work is the first of its kind to highlight useful insights 
into the state of border climate issues in Bangladesh by an application of the 
SLF approach. 

The findings have some policy implications. The government could take policy 
programs and initiative to address the issues, impacts, and causes of floods and river 
erosion in Kurigram. In addition, the governments of Bangladesh and India could 
jointly resolve the issue of river and water managements. It is also important to 
reduce the current levels of rural poverty, illiteracy, and unemployment. More 
livelihoods opportunities could be generated through a systematic process of invest- 
ments and industrializations in the study areas. The advancement of rural infrastruc- 
ture is a precondition for development. The local concerns and issues of the 
borderlands should be taken into consideration during the times of policy 
interventions. 

This chapter has, nevertheless, a drawback. The field survey was, to some 
extents, impeded due to the happening of the 2019 devastating floods. Therefore, 
we could not increase the sample size of the study. Further follow-up study 
might overcome the limitation with a wider coverage of the study areas and a 
larger sample size. Moreover, the estimates of climate change and its conse- 
quences are difficult to pinpoint in Bangladesh. Climate change induced property 
disputes are widespread and have occurred across space and time. But it is 
difficult to arrive at a reliable estimate of floods and riverbank induced impacts 
and implications. Developing countries, in particular, suffer from poor availabil- 
ity of data on such issues. Future researchers could survey the different border- 
lands to assess and compare the impacts of environmental hazards and climate 
change in Bangladesh. A cross-country comparison might be helpful in this 
regard. Understanding Bangladesh’s borderlands climatic issues and cross-border 
water management projects from a critical SLF and exploring the implementation 
challenges by researchers can provide new knowledge and insights for policy 
makers as well as practitioners and academics interested in poverty reduction and 
livelihoods enhancement. 
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